Hepatocyte growth factor/scatter factor promotes retinal angiogenesis through increased urokinase expression.
The purpose of this study was to determine the role of hepatocyte growth factor (HGF) and c-Met in the initiation and development of retinal neovascularization and to determine whether inhibition of this system can suppress the extent of angiogenesis in an animal model. Retinal tissues from animals with oxygen-induced neovascularization were analyzed for HGF and c-Met expression and localization. The effect of HGF on the migratory and invasive behavior of isolated retinal endothelial cells was quantitated, and the role of the extracellular proteinase urokinase in facilitating this process was determined. Mice were treated with intraocular injections of anti-c-Met antibody, and the extent of neovascularization was quantitated. HGF and c-Met were upregulated in the retinas of mice with hypoxia-induced retinal neovascularization. HGF was active, as evidenced by the increased presence of the phosphorylated form of c-Met in the tissues. c-Met was localized to various cell types in the retina, including vascular cells, and HGF was produced by cells in the ganglion and inner nuclear layers. HGF stimulated the secretion of urokinase and its receptor, uPAR, in isolated retinal endothelial cells. HGF increased the migratory and invasive capacity of these cells, which could be inhibited by the disruption of urokinase/uPAR interactions with the A6 peptide. Inhibition of c-Met activation in vivo resulted in a 70% decrease in retinal angiogenesis and a 40% decrease in urokinase activity in the retina. These studies suggest that HGF may play an important role in the initial stages of retinal angiogenesis by stimulating a migratory phenotype in endothelial cells mediated by increased urokinase activity.